The plasmid pAMal in Streptococcus faecalis was found to be severely impaired in its ability to exhibit amplification (generation of tandem repeats of the tetracycline resistance determinant during extended growth in the presence of tetracycline) when harbored by the recombination-deficient host cell UV202.
conjugative 6-megadalton (Mdal) plasmid determines resistance to tetracycline (Tc) and is present to the extent of about 10 copies per chromosomal genome equivalent. When cells harboring pAMal are grown for a number of generations in the presence of subinhibitory concentrations of tetracycline, a gene amplification takes place generating tandem repeats of a 2.65-Mdal segment containing the tetracycline resistance determinant (13) . This has been correlated with an increase in the level of tetracycline resistance. The total mass of plasmid DNA (relative to the mass of chromosomal DNA) remains constant regardless of amplification, suggesting that the number of plasmid copies decreases as the plasmid becomes larger. By restriction enzyme analyses, as well as electron microscope studies, the tetracycline resistance determinant was found to be flanked by small direct repeats (380 base pairs; 0.25 Mdal) defining a 2.65-Mdal segment on the plasmid (14) . The presence of these direct repeats suggested a recombinational mechanism for amplification, and several amplification models, all involving classical recombinational events, were proposed (3, 13) . The repeated sequence was designated RS1 (for recombination sequence). These sequences are also assumed to be responsible for the rather high frequency of appearance (about 1%) of tetracycline-sensitive variants having a 2.65-Mdal deletion (3, 13) . Whereas the resistance determinant flanked by the two RS1 sequences brings to mind the possibility that this unit may represent a transposon, attempts have not been made to determine whether transposition to a different replicon can occur. (A suitable selection method for demonstrating this is not yet available.)
To confirm the involvement of classical recombination events in amplification, examination of the latter in a recombination-deficient host was warranted. We have recently isolated a recombination-deficient (Rec-) strain ofS. faecalis designated UV202 (15) . This mutant, a derivative of the plasmid-free strain JH2-2, resembles the recA derivative of Escherichia coli in that it is highly sensitive to UV irradiation and chemical agents (e.g., mitomycin C) that interact with DNA and undergoes DNA degradation after exposure to UV (15) . A mitomycin C-resistant revertant (strain MC-1) showed a restoration to the wild type of all of the abovementioned properties. In the experiments described below, we show that when a UV202 strain harboring pAMal is grown in subinhibitory concentrations of tetracycline, amplification fails to occur.
Strain UV202T1 (a derivative of UV202 harboring pAMal) failed to grow in >20 ,ug of tetracycline per ml (Table 1 ). The wild-type host cell DT-11 and the mitomycin C-resistant revertant MT-1 showed a typical amplification with cells developing an ability to grow in drug concentrations as high as 60 jig/ml. (The minimum inhibitory concentration of tetracycline for DT-11 cells not pregrown on subinhibitory concentrations of the drug is about 25 ,ug/ml [13] ).
After growth in the presence of tetracycline at 20 ,ug/ml, each of the three strains was inoculated into fresh media containing 20 ,ug of the drug per ml and radioactive thymidine. After several generations, the cells were harvested and purified plasmid DNA samples were examined on neutral sucrose density gradients (Fig. 1 ). 3H-labeled DNA from the parental strain (Fig. la) and the revertant (Fig. lb) showed a characteristic amplification, exhibiting a heterogeneous population of molecules sedimenting faster than the "4C-labeled unamplified pAMal of the Recstrain. Figure lc shows that the latter DNA cosediments (at 28S) with unamplified DNA isolated from strain DT-11. . After overnight growth in the presence of20 pg of tetracycline per ml, strains DT-11, MT-1, and UV202Ti were grown for several generations in M9-YE medium (15 ml each for DT-1I and MT-1; 45 ml for UV202T1), containing 20 pg oftetracycline per ml and radioactive thymidine (13 The generation of tetracycline-sensitive variants having a 2.65-Mdal deletion (which occurs at a frequency of about 1% with strain DT-11 [13] ) was impaired in strain UV202T1, with only one observed out of 2,000 colonies examined. This variant, however, had plasmid DNA which sedimented at 22S (consistent with a 2.65-Mdal deletion).
Five other UV-sensitive mutants have been obtained (Table 2) , using essentially the same isolation procedure used to obtain UV202 (15) (except for strain UV36, where the mutagen was diethyl sulfate instead of N-methyl-N'-nitro-Nnitrosoguanidine). They have not been tested genetically for recombination deficiency. (UV202 was tested for recombination deficiency with a homologous plasmid-plasmid recombination system [15] .) The lack of transducing phages in S. faecalis and the inability to transform preclude these more classic genetic means for testing for recombinational deficiencies. Four of these mutants were sensitive to mitomycin C, whereas the other (strain UV301) was not. Since amplification is dependent on host recombination machinery, it follows that amplification could be used to screen for deficiencies. In Table  2 , it is seen that the four mitomycin C-sensitive strains (UV36, UV46, UV111, and UV401) failed to support amplification of pAMal, whereas the mitomycin C-resistant strain (UV301) supported amplification normally. Thus, like UV202, four ofthe five additional UV-sensitive strains appear to be Rec-.
Plasmid DNA was then analyzed on neutral 5 to 20%o sucrose density gradients in an SW50.1 rotor (Beckman) at 48,000 rpm for 60 min (15°C). Sedimentation is from right to left. (2, 8) . A tetracycline resistance plasmid in E. coli has also recently been shown to undergo a reduced level of amplification in a Rec-host (7). In the case of the wellstudied R-plasmid NR1 (11, 12) , the resistance determinants, flanked by directly repeated ISI sequences (6, 10) , amplify readily (forming tandem repeats) in Proteus mirabilis. So far this has not been reported to oocur in E. coli. In Salmonella typhimurium deletion of the resistance determinants of NR1 occurs at high frequency; deletion does not occur, however, in recA hosts (12 
